Workshop organized by INDIGO project as a collaborative activity among EU funded projects in the area of District Heating and Cooling. The objective of the workshop was twofold: (1) to create a cluster of European funded projects working in the area of District Energy Systems; and (2) to create a networking opportunity in which to share experiences on the results and difficulties of the researches, and to identify synergies.
Introduction
District Energy Systems: A collaborative exchange of results on planning, operation and modelling of energy efficiency, was a workshop within the Conference Sustainable Places 2018 aimed at clustering EU funded projects working with district heating and cooling in order to share the results of the projects and to identify synergies among the different researches.
This has been the second clustering workshop organized by INDIGO project within Sustainable Places. In 2017, the experience was interesting to introduce the projects existent in the area and to make contacts with the researchers, while this year the activity was focus on presenting specific results and to plan future collaborations.
Presentations

INDIGO: "District Cooling Systems Planning Tool"
The project INDIGO [1] focuses on district cooling by improving system planning, operation and control making them more efficient, intelligent and economic. As part of the project, an opensource planning tool for evaluating alternative district cooling system configurations, building and space-specific cooling systems is developed. The tool evaluates energy efficiency, economic performance and greenhouse gas emissions. User can quickly define an arbitrary system supported by pre-defined sets of input data. The tool then automatically generates an optimisation model representing the defined system and solves it, providing results for a representative year of operation. The model includes available resources, energy production and storage, cooling supply and distribution network. Finally, the results are processed to provide the user useful visualisations and set of key performance indicators.
FLEXYNETS: "District Heating and Cooling with Distributed Heat Pumps"
The FLEXYNETS project [2] proposes a district heating and cooling solution based on decentralized reversible heat pumps (HPs). The network is operated at neutral temperature, about 15-25 °C, lowering thermal losses, facilitating the integration of low temperature waste heat, and giving rise to a reversible network, able to provide heating and cooling on the same pipes. HPs also enhance the link between thermal and electric sectors. The project includes 6 partners: EURAC (coordinator), Acciona, Enisyst, PlanEnergi, Soltigua, and the zafh.net institute of Stuttgart University. Simplified techno-economic estimates are combined with detailed simulations and laboratory experiments to identify feasible configurations and control solutions. The investigation of new business models-needed to deal with bi-directional energy flows and the combination of thermal and electric sources-is also included.
PENTAGON: "Multi-Vector Energy Management Platform"
The aim of the PENTAGON [3] multi-vector district energy management platform is to leverage the flexibility capabilities of energy storage and conversion technologies by enabling a district-level coordination of the three different energy carriers involved (thermal/electricity/gas). In particular, this presentation introduced the decentralised multi-vector flexibility optimization algorithm implemented to support the optimisation of districts involving the coordination of multiple stakeholders. The optimisation relies on a multi-agent system optimisation scheme that models the problem as an agent energy coordination network through which the different involved stakeholders autonomously coordinate by exchanging limited information (i.e., avoiding the privacy and interoperability issues caused by a centralised strategy). This platform will be tested on the experimental heating network at CEA-INES facilities.
OPTi: "OPTi Framework for Increased Efficiency of DHC Systems"
In this presentation the OPTi [4] Framework was summarized and explained how the different tools of the framework can be used to increase the efficiency of district heating and cooling (DHC) systems. OPTi's framework is composed of digital twin of a DHC system as the cornerstone, to evaluate new approaches for operating and optimizing the control of a DHC system. It was also discussed how consumer comfort zone estimations can be used to reduce energy usage, how forecasting can be used to use preheating and precooling in the peak load management, and how the control of distribution and substations can be improved.
THERMOSS: "WARMe: Sizing Toolbox for Heating and Cooling Solutions"
Thermoss [5] develops and implements high efficiency, low carbon heating and cooling technologies suitable for the EU market. Gas absorption and hybrid heat pumps, micro combined heat and power, and heat interface units have been available in the market for several years. However, their market uptake has been relatively slow, due to the lack of local installers and due to a number of operational difficulties faced by users. Thermoss assesses the needs of its end users in 6 different sites and makes necessary technical adjustments in order to minimise their operational costs, whilst maximising their whole life performance. In order to enable users to choose the most suitable heating and cooling technologies for their properties, Thermoss is developing a 'sizing toolbox', called WARMe. This tool allows users to estimate their annual gas and electricity consumption and identify the financially and environmentally feasible technologies.
CoolHeating: "Small Renewable District Heating for South-Eastern Europe"
District heating (DH) is unpopular in countries of South-Eastern Europe, mostly due to old and inefficient systems powered by fossil fuels. In contrast, new small renewable modular DH grids in communities have the potential to mitigate negative environmental impacts, while supplying heat at reasonable costs. This could improve the negative image on DH. However, the public opinion needs to be improved and policy makers need to be encouraged to support its market uptake. This is the main focus of the CoolHeating project [6] . The main outcomes of the project are individual technical concepts and business models for each of the five target cities in Slovenia, Croatia, Bosnia and Herzegovina, Serbia, and Macedonia. The results are disseminated to initiate renewable district heating investments in these countries.
SDHp2m
SDHp2m [7] stands for 'Solar District Heating' and actions from 'Policy to Market'. The project addresses market uptake drivers and obstacles for a wider use of district heating and cooling systems (DHC) with high shares of renewable energy systems, focusing specifically on solar thermal energy. In 3 A-regions and 6 follower regions, common challenges for this emission-free, cost-stable and unlimitedly available renewable energy source are explored. They address available land (e.g., combined land use for solar thermal panels and agriculture), price competition, awareness raising, including subsidies, and administrative burdens.
Currently, the European market for solar DHC includes 300 plants and a nominal power of more than 350 kWth. The future for solar thermal DHC looks bright: The mean market growth over the last 5 years was 35% annually and by 2050, 240 TWh are expected to be covered by solar thermal energy in DHC systems.
PLANHEAT
The PLANHEAT project [8] develops a tool to support local authorities in simulating and comparing low-carbon heating and cooling scenarios. By June 2018, the mapping module had been completed, while the planning and the simulation module are under development.
The mapping module can even be used with a minimum of available data. A top-down mapping approach (city assessment) where only data on final energy consumption and spatial indicators is needed and a bottom-up mapping (district assessment) with more detailed data on hourly values for optimisation can be performed. Also, the module allows to identify various renewable supply sources based on data from European databases.
Three validation cities are constantly providing their feedback: Antwerp, Belgium; Lecce, Italy and Velika Gorica, Croatia. The project also supports 50 user cities in developing their heating and cooling plans with webinars and tutorials.
InDeal: "Innovative Technology for District Heating and Cooling"
The main objective of InDeal [9] is to transform current district heating and cooling systems (DHCS) into automated DHCS that will guarantee the increase of the overall energy efficiency of the system and a fairly distribution of heating and cooling based on the anticipated energy demand and network's efficiency. To accomplish this, an advanced automated Decision Support System is integrated with several innovative modules such as: (i) real-time energy consumption data gathering via artificial intelligent meters; (ii) predicting the weather conditions and energy needs; (iii) monitoring and control the level of energy stored in network's storage; (iv) solutions of minimizing heat losses via pipe design and innovative insulation materials.
A central control platform completes the solution and allows for 24/7 monitoring of the system.
H-Disnet: "Thermo-Chemical Networks, Demand Side Application Demonstrators of the EU H2020 HDisNet Project"
The H-Disnet project [10] develops solutions for capturing the major part of available waste/excess (temperatures less than 60 °C) heat with thermo-chemical systems. Excess heat is transformed to thermo-chemical potential by the use of desiccant brine solutions. This potential is stored, transported and finally exploited in thermo-chemical processes for drying, space heating and cooling at the demand-side. Heat of different temperature levels can be integrated within a hybrid network approach including thermal and thermos-chemical potentials. The presentation showed demand side applications at the project's demonstrators: A building prototype with applications of heating, latent heat recovery, humidity control, and cooling in Berlin and a greenhouse demonstrator with applications of indoor humidity control, heat recovery and cooling/dehumidification in Zürich.
